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I Methods for increasing sheet solids after wet pressing operations. 



) A method is provided for minimizing the re- 
wetting of a sheet after wet pressing of the same 
with a water receiver, the method comprising : 
forming before or during the pressing together 
of the sheet and the water receiver, a surfactant 
laden or foam-filled region at an interface be- 
tween the sheet and the water receiver; and 
separating the water receiver from the sheet 
after the pressing of the two together. The 
method allows for the fbmiation of sheets hav- 
ing higher solids after wet pressing. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present Invention relates to paper maJdng 
processes, wherein an increase in sheet solids is ach- 
ieved after wet pressing operations bY reducing and 
preferably minimising sheet rewet after wet pressing 
operations. 

Discussion of Related Art 

In U.S. Patent 3,542.640. there Is disclosed the 
application of mechanical pressure to a sheet contain- 
ing foam to force the drainage of water from the sheet 
and increase the solids content of the sheet How- 
ever, minimizing revretting of the sheet by creating a 
region of foam or surfactant is not suggested or envi- 
sioned in the reference. 

In U.S. Patent 4,062.721, there is disclosed the 
reduction of water from a wet fibrous sheet by adding 
a surfactant foaming agent to the fiber furnish and 
then applying a vacuum to the sheet to create foam. 
The increase in afr pressure differential across the 
sheet improves vacuum drainage. There is no sug- 
gestion, however, of achieving high solids or minimiz- 
ing rewetting by creating a surfactant-laden or foam- 
filled region at the interface between the sheet and the 
water receiver to inhibit the water from returning to the 
sheet 

In U.S. Patents 4,606,944 and 4,778,477, there is 
disclosed the application of foam to a region of a fi- 
brous sheet and the application of a pressure gradient 
to the sheet in the region where the foam was applied. 
However, the processes described in both of these 
patents preferably employ a vacuum to produce the 
pressure gradient U.S. Patent 4,778,477, moreover, 
is directed to facilitating add-ons, such as dyes and 
the like. Minimizing rewet in the absence of a vacuum 
by creating a defined surfactant- or foam-containing 
region is not disclosed or envisioned in these U.S. pa- 
tents. 

U.S. Patents 4.443,296 and 4,543,156 are Illus- 
trative of the paper malting art relating to the for-ma- 
don of sheets firom surfactant-foamed fibers. Even so, 
neither of these patents suggests the creation of a re- 
gion of foam or surfactant to minimize rewetting. 

SUMMARY OF THE INVENTION 

The present invention provides a method of re- 
ducing, and preferably minimising, sheet rewet after 
wet pressing, which In tum allows those skilled in the 
art to also increase the amount of solids in sheets after 
wet pressing operations. 

The inventive methods herein disclosed, contain 
the steps of (1) fonmlng before or during the pressing 
together of a wet sheet and a water receiver, a surfac- 



tant-laden or foam-filled region at an interface l»- 
tween the sheet and the water recehrer, and (2) sep- 
arating the water receiver firom the sheet after the 
pressing of the two together. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention wQI become more fully un- 
derstood from the detailed description given here and 

10 below and the accompanying drawing which is. given 
by way of fliustratton only, and thus is not limitative of 
the resent invention, and wherein: 
Figure 1 : Illustrates one currently known method for 
wet pressing and drying papers, allowing for illustra- 

f 5 tion of certain aspects of the present inventive discov- 
ery. 

DETAILED DESCRIPTION OF THE EMBODIMENT 

20 The following detailed description is provided to 

aid those skilled in the art in practicing the present In- 
vention. However, the following discussions, includ- 
ing those relating to exemplary embodiments, should 
not be deemed to unduly limit the present inventton. 

25 This is particulariy important to understand since mi- 
nor variations and/or changes can be made to the env 
bodiments herein disclosed by those of ordinary skill 
in the art without departing-from the spirit or scope of 
the present invention. Moreover, it is noted that the 

30 rights of the present inventor to the invention herein 
disclosed are only limited by the scope of claims ap- 
pended hereto and the equivalents thereof. 

The present invention provMes for methods of 
preventing sheet rewet occurring after wet processing 

35 operations. This in tum also allows the present Inven- 
tion to provide for sheets having increased solids after 
wet pressing. The methods disclosed herein are ap- 
plicable to the production of an endless variety of pa- 
per and paper type products, including paper towel 

40 and tissue like products, among others. 

Paper making processes which involve the de- 
position of aqueous suspensions of paper making fit>- 
ers on foraminous supports are well known, and 
moreover, paper making processes which invoh/e the 

45 deposition of foamed aqueous suspensions of paper 
making fibers on foraminous supports are also well 
known. In each type of paper making process, large 
volumes of water are utilized to deposit paper maldng 
fibers on a suitable support Likewise, a variety of 

50 steps are usually also performed in each type of proc- 
ess to separate the paper making fibers (after depos- 
ition) from the aqueous based solutions and foams 
used to deposit the same. 

Methods used by those skflled in the art to sepa- 

55 rate deposited paper making fibers from aqueous 
based solutions and foams include gravitionai means 
as well as forced means such as phase change, va- 
cuuming, wet pressing, etc. Phase change involves 
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changing water which is present into a vapor, and va- 
cuuming involves the creation of a pressure differen- 
tial across layers of paper making fit>ers so that water 
is quickly drained therefrom. Wet pressing operations, 
on the other hand, generally entail pressing a sheet of 5 
wet paper making fibers against a water receiver so 
that water in the sheet is transferred from the sheet to 
the water receiver. Wet pressing operations are most 
oflen carried out by using felts as water receivers. 

Pans of Figure 1 show what may be considered to 
as a typical paper making wet pressing and drying op- 
eration, whkih uses felts as water receivere. Figure 1 
at the same time, however, also illustrates many as- 
pects of the present invention. 

In a typical paper making process, wet pressing is 
and drying operations are used to convert wet sheets 
of paper making fibers Into dry sheets of a paper prod- 
uct In Figure 1 , these operations are shown in the fol- 
lowing manner. A wet sheet of paper making fibers (1) 
is carried on a fonning fabric belt (3) to a couch roller 20 
(9) , which may have a vacuum zone (8) . The vacuum 
zone of the couch roller operates at about a few in- 
ches Hg, and serves to remove water which is present 
in the fabric belt (3) as well as In the layer of wetfibers 
thereon, so that the layer of paper making fibere only 25 
contains about 75 to 90% water, prior to reaching the 
pick up zone (7) At the pick up zone (7), the wet sheet 
of fibers is transferred to a felt water receiver (1 0), and 
thereafter, the wet fiber sheet can be carried on the 
felt to an optional firet wet pressing station (4) , which 30 
contains two press rollers. The first wet pressing sta- 
tion may often contain as a press roller a suction roller, 
such as (12) with a vacuum zone (14), which operates 
at about 5 to 10 inches Hg. The use of such a suction 
roller at wet pressing station (4), helps to ensure that 35 
the felt water receiver (11) which the roller contacts, 
remains relatively dry during wet pressing. 

After the sheet of paper fibers passes through the 
opttonal wet pressing station (4), it continues to be 
carried on the felt water recewer (10) over guide or 40 
turn rollers such as (24) and (33) to a second wet 
pressing station (5). Wet pressing station (5) contains 
as one of its pressing rollers a Yankee dryer (27), and 
as its other pressing roller, a suction roller (1 3) with a 
vacuum zone (1 5). The suction roller (13) operates In 4S 
similar fashion to the suction rdler (1 2) at wet press- 
ing station (4). 

After exiting wet pressing station (5), the paper 
sheet adheres to the surfece of the dryer (27) and Is 
dried (by phase change of water in the paper sheet to so 
a vapor), and after drying, the paper sheet is removed 
from the dryer. The paper may be removed from the 
dryer using a craping blade (34), if desired. In any 
event, there is obtained a dry paper product (2). 

A typical wet pressing and drying operation as 55 
shown in Figure 1 is continuous and as such, the felt 
water recewers (10) and (11) used therein must be 
continually conditioned with respect to moisture con- 



tent so as to properiy work throughout a paper produc- 
tion run. In this regard, once a felt has been wet press- 
ed as shown In Figure 1, it is usually showered with 
water such as shown by (1 8) and (1 9), and vacuumed 
as shown by (20) and (21). The felts can also be 
press-rolled to condition their moisture content (6), or 
wiped to condition their moisture content (26). In order 
to perform such continuous conditioning, the felts run 
around a variety of guide and turn rolls such as (23) 
and (25), among othere. Further, stretch rollere such 
as (16) and (1 7) are used to ensure that the felts are 
continually maintained under proper tenston for per- 
forming a wet pressing of the paper making fibers 
used to prepare the dry papers (2). 

Having provided how Figure 1 shows what is typ- 
ical of known wet pressing and drying operations, it is 
now discussed how Figure 1 additionally illustrates 
certain aspects of the present invention. 

The present inventton provides for a method of 
preventing the rewetting of a sheet after a wet press- 
ing of the sheet with a water receiver (such as a felt) 
by creating a surfactant-laden or foam-filled region at 
an interface between the sheet and the water receiv- 
er, and thereafter, separating the water receiver from 
the sheet after the wet pressing of the two together. 
In Figure 1, spray nozzles (29). (30), (31), (32), and 
(35) are provided as means for appl^ng surfactants 
or solutions thereof to the wet paper making fibere (1 ) 
and/or the felt water receivers (10) and (11). More- 
over, a liquid container reservoir (28) is provided as a 
means of saturating the felt water receiver (11) with a 
concentrated solution of a surfactant Any of these 
means shown in Figure 1 are sufficient for providing 
a surfactant-laden region at the interface of the paper 
making fiber sheet (1) and surfaces of felts (10) and 
(1 1 ) that come Into contact with (1). It is noted that the 
means shown in Figure 1 for providing a surfactant- 
laden region are only exemplary of several which may 
be utilized, and therefore should not be deemed to un- 
duly limit the present Invention. 

In order to provide for surfactant-laden regions as 
herein disclosed. It is considered that any surfactant 
which can significantly reduce the surface tension of 
water, and/or will allow water to be foamed, would be 
useful in the present invention. Exemplary of suitable 
surfactants to include In the present invention are so- 
dium lauryl sulfate and alpha olefin sulfetes and sul- 
fonates preferably having a carbon chain length from 
12 to 16, as well as many non-k>nic surfactants. Such 
surfactants are commercially available finom a variety 
of manufacturers. 

Whether a surfactant laden region is created by 
applying a surfactant to the surface of a sheet of paper 
fibere or to the surface of a water receiver, it is thought 
that appropriate amounts of the surfactants to apply 
would be preferably C.C1 to 0.1 g/m^. 

It is also envisioned herein that an appropriate 
surfectant-laden region as provided for herein, can be 
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created by the addition of a surfectant to a furnish of 
paper making fibers. In such an Instance, a layer of 
wet paper-making fibers such as shown by (1) In Fig- 
ure 1 would contain a sufficient amount of surfactant 
so that upon wet pressing of the same with a water re- 5 
ceiver IBce felts (10) and/or (1 1) there would be creat- 
ed the desired surfactant-laden region at an interface 
between the paper sheet and at least one of the water 
receivers. In such an embodiment of the present in- 
vention, it is thought that from about 30 to 300 ppm of io 
surfactant In an appropriate liquid dispersion of paper- 
making fibers would be sufficient for producing a suit- 
able surfactant-laden region, and thus for minimizing 
sheet rewet after wet processing. 

While not specifically shown in Figure 1 . the pres- is 
ent invention also provides for the use of foam-filled 
regkins which are formed before or during wet press- 
ing at the interfece of sheets and water receivers. In 
this regard, much as in the way surfactants are ap- 
plied to the wet paper making fibers (1) or felts (10) 20 
and (11), foam filled regions can also tie applied. For 
example, headboxes can be used to apply surfactant 
containing foams to eitherfelt (10) or (1 1) or to the wet 
paper fibers (1), shown in Figure 1, If desired. In this 
regard, it is only necessary that the foam, once ap- 25 
plied, create a foamed region at the interface between 
the wet paper sheet and a water receiver pressed 
there against during wet pressing. 

It is additionally noted that those skilled in the art 
may find it desirable to employ a paper making so 
foamed furnish in order to create a suitable foam-filled 
regton between the wet layer of paper-making fibere 
and a water receiver pressed there against during wet 
pressing. The use of such a foamed furnish for such 
a purpose is encompassed hereby. 35 

It is additionally provMed herein that foam or sur- 
factant-laden regtons may be created, for example, at 
the interface between the paper sheet (1) in Figure 1 
and the felts (10) and (1 1) during wet pressing of the 
same, one suitable way to achieve such a foamed fil- 40 
led region during the wet pressing step Is as follows. 
At the wet pressing station (5), one of the pressing roll- 
ers is a Yankee dryer (27). If the surface temperature 
of this dryer is sufficiently high (e.g., at least about 
1 Stiff), and the wet papera which are being pressed 45 
at station (5) contain or have sprayed thereon com- 
pounds which create gases above room temperature 
(e.g., sodium carbonate, sodium bicarbonate, ammo- 
nium carbonate, ammonium bicarbonate, etc.). there 
can easily be created an appropriate foam-filled re- so 
gion during wet pressing at the interface between the 
paper sheet (11) and the felt waterreceiver(IO). Even 
so. at least some surfactant should also be present at 
the Interface so as to assure a proper foanvfilled re- 
gion is produced as gas Is evolved from a chosen 55 
compound. The use of compounds such as sodium 
carbonate, etc. to produce a foam by evolution of a 
gas during wet pressing operations is encompassed 



hereby. 

By creating a surfactant or foam-filled region such 
as provided for in the present inventk>n, those skilled 
in the art now have avaOable to themselves means for 
minimizing rewetting of paper layers after wet press- 
ing steps, and thus they also possess means for in- 
creasing the solid contents of paper sheets after wet 
pressing since less water is present in the layers after 
wet pressing. This minimization of sheet rewet is 
thought to be brought about by the surfactant and 
foam-filled regions ability to control wicking of water 
from the water receivers (to the papersheet) fallowing 
then- wet pressing against surfeces of the paper 
sheets. Control of such wicking is also aided in the 
present invention by providing that aflerwet pressing, 
the water receivers are separated from the paper 
sheets. In this regard. In Figure 1 it is noted that felt 
(11) is immediately separated from the paper follow- 
ing wet pressing, and felt (10) separates from the pa- 
per sheet after the wet paper's journey to wet pressing 
station (5). It Is further noted that in commercial paper 
making machines, paper making speeds of 5,000 fpm 
are easily achieved, and therefore the amount of time 
the wet paper (1) would be expected to be in contact 
with felt (10), between wet pressing stations (4) and 
(5), is minuscule at best 

In order to show the effectiveness of the present 
inventive methods in minimizing sheet rewet and in- 
creasing sheet solids after wet pressing, several ex- 
periments were performed and are described below. 

High speed experiments were carried out which 
involved adding an alpha olefin sulfonate surfactant 
by spraying a water solution of the surfactant onto the 
water recovery felts of an apparatus similar to that 
shown In Figure 1. Addition rates were from 0 grams 
of surfactant/meter^ of felt surface (i.e., no surfactant, 
just water sprayed) up to 0.076 grams of surfac- 
tant/meter* of felt surface. Papers were produced at 
machine speeds of 4000 and 5000 fpm. It was found 
that by increasing the surfactant additton rate in such 
experiments, there was also always arvincrease in 
the amount of pressing solids in the paper sheets pro- 
duced. 

in other experiments, paper sheets were pro- 
duced at speeds up to 4000 fpm from a slurry of fibers 
having an alpha olefin sulfonate surfactant added to 
create a foamed furnish. Surfactant concentration 
was about 250 ppm. Wet pressing solids were always 
higher than those from non-foamed slunies at equiv- 
alent machine conditions. 

The above results clearly evidence that with the 
present inventive discovery, those skilled in the art 
may now minimize sheet rewet occumng after wet 
pressing operations, and in tum increase sheet solids 
after such wet pressing. 

The invention being thus oescribed, it will be ob- 
vious that the same may be varied in many ways. 
Such variations are not to be regarded as a departure 
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fmm the spirit and scope of the invention, and all such 
modifications as would be obvious to one skilled in the 
art are intended to be included within the scope of the 
following daims. 



Claims 

1. A method of reducing the rewetting of a sheet af- 
ter a wet pressing of the same with a water receiv- 10 
er, characterised in that the method comprises: 

fonning before or during the pressing to- 
gether of the sheet and the water receiver, a sur- 
factant-laden or fcam-filled region at an Interface 
between the sheet and the water receiver and is 

separating the water receiver from the 
sheet after the pressing of the two together. 

2. A method as claimed in daim 1. characterised in 

that the water receiver is a felt. 20 

3. A method as dalmed in daim 1 or daim 2, char- 
acterised in that a surfactant-laden region is cre- 
ated at the interfece between the sheet and the 
water receiver and said surfactant-laden region 25 
contains a surfectant which can lowerthe surface 
tension of water. 



10. A method as daimed in daim 9 characterised In 
that the foanvfOled region contains a surfactant 
which can lower the surface tension of water. 

1 1. A method as daimed in any one of daims 1 , 2, 9 
and 10, characterised in that the foam-filled re- 
gion contains a foamed furnish of paper making 
fibers. 

12. A method as daimed in daim 1 1, characterised in 
that the foam furnish is deposited on the water re- 
ceiver. 

1 3. A method as daimed In any one of daims 1 , 2 and 
9 to 12, characterised in that said foam-filled re- 
gion is created when a .compound that Is in the 
sheet or water receiver, or on the sheet's surface 
or water receiver's surface, gives off a gas. 

14. A method as claimed In claim 13. characterised In 
that said compound Is sodium carbonate, sodium 
bicarbonate, ammonium carbonate or ammonium 
bicarbonate. 

1 5. A method as daimed in any one of daims 1 to 1 4 
wherein said sheet comprises paper making fib- 
ers. 



4. A method as daimed in any one of daims 1 to 3, 
characterised in that the surfactant-laden region 30 
contains an alpha olefin sulfate or sulfonate sur- 
factanL 



5. A method as daimed in daim 4, characterised in 

that the surfactant is an alpha olefin sulfonate as 
having a carbon chain length from 12 to 16. 

6. A method as daimed in any one of daims 1 to 3, 
characterised in that the surfactant is sodium 
lauryl sulfete. 40 

7. A method as daimed in any one of daims 1 to 6, 
characterised in that the sur^ctant in the surfac- 
tant-laden region is applied to a surface of at least 

one of said water receiver and said sheet before 4S 
wet pressing the water receiver with the sheet 



8. A method as daimed in daim 7, charaderised in 
that the surfactant In the surfactant-laden region 
Is applied to the water receiver by placing the wa- SO 
ter receiver in a solution of the surfactant 



9. A method as daimed in daim 1 or daim 2, char- 
acterised in that a foanvfilled region is aeated at 
the interface between the sheet and the water re- 55 

ceiver and said foain-fliied region contains a sur- 
factant 
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